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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: reference characters A1 and A2 in figure 6. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1 .121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as 
per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Claim Objections 

2. Claims 3-6 and 14-17 are objected to because of the following informalities: in 
the last line of claim 3, in lines 2 and 3 of claim 4, in line 3 of claim 14, and in lines 2 and 
3 of claim 15 "said bearing" should be changed to -said at least one bearing- to 
maintain consistency. Appropriate correction is required. The remaining claims are 
objected to due to their dependency from the above listed objected claims. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-9, 11, 12, 17, and 18-20 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Re: claim 1. The phrase "actuation mechanism" in line 2 of claim 1 is indefinite. 
It is unclear to the Examiner as to which elements comprise the actuation mechanism. 
Examiner would usually consider the pair of pistons to be a part of the actuation 
mechanism of a disc brake, however, the pair of pistons have been recited in a way 
suggesting that they are separate from the actuation mechanism. Clarification is 
required. 

Re claim 3. The phrase "a reaction force" in line 3 is indefinite. It is unclear to 
the Examiner whether the reaction force in claim 3 is intended to be the same or 
different from that of claim 1 . If Applicant intends for the reaction force of claim 3 to be 
the same as that of claim 1 , Examiner recommends such language as -said reaction 
force-. 

Re: claim 8. The phrase "a member which applies said reaction force" in line 2 is 
indefinite. Applicant recites the member which applies the reaction force as if it were 
representing an element distinct from the eccentric shaft, however, from the 
specification it appears that the member which applies the reaction force and the 
eccentric shaft are the same element. Clarification is required. 
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Re: claims 8, 11, and 19. The phrase "receives current' in the last line of the 
claim is indefinite. It is unclear to the Examiner whether Applicant intends for the 
current in claim 8 to be the same or different from that in claim 1 (or 10). 

Re: claim 17. The phrase "said thin anvil member" in lines 1-2 lacks proper 
antecedent basis in the claim. 

Re: claim 18. The phrases "an electric sensor", "a current", and "a resistance" in 
line 2 from the bottom of claim 18 are indefinite. It is unclear to the Examiner whether 
the elements are intended to be the same or different from the electric sensor, current, 
and resistance earlier recited in claim 18. 

The remaining claims are indefinite due to their dependency from the above listed 
rejected claims. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by US Patent 
4784244 to Carre et al. 

Carre et al. show in figure 1 a disc brake 2 comprising an actuation mechanism 
8,9 being movable to apply a braking force via intervening elements, a pair of pistons 
one shown at the end of the lead line of number 1 5 and the other shown surrounding 
element 29 movable upon receipt of the braking force to force a brake pad shown 
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connected to element 4a into contact with an item to be braked, an adjustment 
mechanism 14,17 for adjusting the location of the pistons to take up clearance with 
wear in the brake pad, and a force sensor 23 for sensing a reaction force to the braking 
force, and identifying a point offeree application increase indicative of initial contact of 
the brake pad with the item to be braked, the force sensor sending a signal to an 
electric control 24 for the adjustment mechanism. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 7-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carre et al. in view of US Patent 6272936 to Oreper et al. 

Re: claims 7 and 10. Carre et al. describe the invention substantially a set forth 
above including the limitation of a force sensor, but fail to specifically disclose that the 
force sensor is an electric sensor receiving a current and having a resistance that varies 
with the force applied to the force sensor. 

Oreper et al. teach the use of a force sensor that is an electric sensor receiving a 
current and having a resistance that varies with the force applied to the force sensor. 
See paragraph [0008] of the instant invention. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the force sensor of Carre et al. to have specifically 
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been an electric sensor receiving a current and having a resistance that varies with the 
force applied to the force sensor, as taught by Oreper et al., in order to provide a sensor 
with optimum sensitivity. 

Re: claims 8, 9, 1 1 , and 12. Carre et al. describe the invention substantially a set 
forth above including the limitation of a force sensor, but fail to specifically disclose that 
the force sensor includes a protective cover between a member which applies the 
reaction force and an electric portion of the force sensor which receives current and 
also fail to disclose the limitation of a relatively thin anvil member placed between the 
protective cover and the electric portion. 

Oreper et al. teach in figures 2 and 8 and in Applicant's admission in paragraph 
[0008] the limitation of the force sensor including a protective cover between a member 
which applies the reaction force and an electric portion of the force sensor which 
receives current and the limitation of a relatively thin anvil member placed between the 
protective cover and the electric portion. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the structure of the force sensor of Carre et al. to 
have included a protective cover between the member which applies the reaction force 
and an electric portion of the force sensor and to have included a thin anvil member 
between the protective cover and the electric portion, as taught by Oreper et al., in order 
to provide a means of limiting the amount offeree that can be transferred throughout the 
device to protect the sensor. 
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9. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent 6397977 to Ward in view of Carre et al. 

Re: claim 1. Ward shows in figure 1 a disc brake 10 comprising an actuation 
mechanism described in col. 4 lines 24-28 being movable to apply a braking force via 
intervening elements, a pair of pistons 24,24 movable upon receipt of the braking force 
to force a brake pad 26 into contact with an item 1a to be braked, an adjustment 
mechanism 14,18 for adjusting the location of the pistons to take up clearance with 
wear in the brake pad, and the presence of a reaction force to the braking force as 
disclosed in col. 4 lines 40-44. 

Ward fails to show the limitation of a force sensor for sensing a reaction force to 
the braking force, the force sensor sending a signal to an electric control for the 
adjustment mechanism. 

Carre et al. teach in figure 1 the use of a disc brake comprising a force sensor 23 
for sensing a reaction force to the braking force and identifying a point of force 
application increase indicative of initial contact of the brake pad with the item to be 
braked, the force sensor sending a signal to an electric control 24 for the adjustment 
mechanism 8 of the disc brake. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the disc brake of Ward to have included a force 
sensor for sensing a reaction force to the braking force, the force sensor sending a 
signal to an electric control for the adjustment mechanism, as taught by Carre et al., in 
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order to provide more accurate adjustments of the adjustment mechanism for brake 
control purposes as suggested in Carre et al. col. 4 lines 20-21 . 

Re: claim 2. Ward, as rnodified, teaches in figure 1 of Ward the limitation 
wherein the actuation mechanism is an eccentric shaft 14,18 the eccentric shaft driving 
at least one bearing 20 to in turn force the pistons and the brake pad toward the item to 
be braked. 

Re: claim 3. Ward, as modified, describes the invention substantially as set forth 
above, but does not include the limitation wherein the force sensor is located to receive 
a reaction force from the eccentric shaft and the eccentric shaft applying the reaction 
force to the bearing. 

Carre et al. teach in figure 1 the use of a force sensor 23 being located to receive 
a reaction force from a shaft 10,1 1 driving at least one rolling bearing 14 to force the 
pistons and the brake pad toward an item 1a to be braked. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have positioned a force sensor such that it received a reaction 
force from the eccentric shaft of Ward, as modified, in view of the teachings of Carre et 
al., in order to provide a means of detecting the force transmitted by the piston structure 
on the friction member as taught by Carre et al. in col. 3 lines 15-18. 
10. Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent 6397977 to Ward in view of Carre et al. and further in view of Oreper et al. 

Re: claims 10-12. Ward shows in figure 1 a disc brake 10 comprising an 
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actuation mechanism described in col. 4 lines 24-28 being movable to apply a braking 
force, a pair of pistons 24,24 movable upon receipt of the braking force to force a brake 
pad 26 into contact with an item 1a to be braked, an adjustment mechanism 18,14 for 
adjusting the location of the pistons to take up clearance with wear in the brake pad, 
and the presence of a reaction force to the braking force as disclosed in col. 4 
lines 40-44. 

Ward fails to show the limitation of a force sensor for sensing a reaction force to 
the braking force, the force sensor sending a signal to an electric control for the 
adjustment mechanism. 

Carre et al. teach in figure 1 the use of a disc brake comprising a force sensor 23 
for sensing a reaction force to the braking force and identifying a point of force 
application increase indicative of initial contact of the brake pad with the item to be 
braked, the force sensor sending a signal to an electric control 24 for the adjustment 
mechanism 8 of the disc brake. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the disc brake of Ward to have included a force 
sensor for sensing a reaction force to the braking force, the force sensor sending a 
signal to an electric control for the adjustment mechanism, as taught by Carre et al., in 
order to provide more accurate adjustments of the adjustment mechanism for brake 
control purposes as suggested in Carre et al. col. 4 lines 20-21. 
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Ward, as modified, is silent as to the makeup of the force sensor specifically 
being an electric sensor receiving a current and having a resistance that varies with the 
force applied to the sensor. 

Oreper et al. teach in figures 2 and 8 and in Applicant's admission in paragraph 
[0008] the limitation of the force sensor including a protective cover between a member 
which applies the reaction force and an electric portion of the force sensor which 
receives current and the limitation of a relatively thin anvil member placed between the 
protective cover and the electric portion. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the structure of the force sensor of Ward, as 
modified, to have included a protective cover between the member which applies the 
reaction force and an electric portion of the force sensor and to have included a thin 
anvil member between the protective cover and the electric portion, as taught by Oreper 
et al., in order to provide a means of limiting the amount of force that can be transferred 
throughout the device to protect the sensor. 

Re: claim 13. Ward, as modified, teaches in figure 1 of Ward the limitation 
wherein the actuation mechanism is an eccentric shaft 14,18 the eccentric shaft driving 
at least one bearing 20 to in turn force the pistons and the brake pad toward the item to 
be braked. 

Re: claim 14. Ward, as modified, describes the invention substantially as set 
forth above, but does not include the limitation wherein the force sensor is located to 
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receive a reaction force from the eccentric shaft and the eccentric shaft applying the 
reaction force to the bearing. 

Carre et al. teach in figure 1 the use of a force sensor 23 being located to receive 
a reaction force from a shaft 10,1 1 driving at least one rolling bearing 14 to force the 
pistons and the brake pad toward an item 1a to be braked. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have positioned a force sensor such that it received a reaction 
force from the eccentric shaft of Ward, as modified, in view of the teachings of Carre et 
al., in order to provide a means of detecting the force transmitted by the piston structure 
on the friction member as taught by Carre et al. in col. 3 lines 15-18. 

Allowable Subject Matter 

1 1 . Claims 4-6 and 1 7 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 

12. Claims 15 and 16 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

13. Claims 18-20 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 
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Ward shows in figure 1 a disc brake having a bearing cup shown under element 
14, but does not teach or suggest, alone or as modified, the force sensor being placed 
on an opposed side of the bearing cup from the surface that supports the bearing and 
the eccentric shaft. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patents 5848672 to Brearley et al., 6817452 to Heinlein, 
6276494 to Ward et al., and 6129183 to Ward teach similar disc brake structures, US 
Patents 4606435 to Johnson, 4520661 to Tamai et al., and 6820730 to Angerfors teach 
the use of disc brakes having force or pressure sensors. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melody M. Burch whose telephone number is 703-306- 
4618. The examiner can normally be reached on Monday-Friday (7:30 AM-4:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles A. Marmor can be reached on 703-308-0830. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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